Atomic absorption spectrophotometery showed significant levels of contamination by Cd, Hg, Cu, Mn, Zn, Pb, Cr and Sn in fish habitats. Fatty acids from meat were detected by gas chromatography. C12:0, C20:0,
Introduction
Fish culture is considered today as one of the most promising sources of animal proteins. During recent past, potential and prolific nature of fish culture has been directed towards its large scale adoption and promotion in Asian countries. Traditionally Indian major carps, viz. Catla catla, Labeo rohita and Cirrhinus mrigala are commonly cultured in freshwater ponds. Fish are not only protein source but also contain considerable amount of unsaturated fatty acids. In recent years, fish lipids have also assumed a great nutritional significance owing to their protective role against the development of cardiovascular diseases and rheumatoid arthritis [1] [2] [3] . Coronary heart diseases have been identified as a leading cause of death in various parts of the world including Pakistan, with mortality rates increasing every year. Fish lipids are rich in polyunsaturated fatty acids (PUFA), which are essential for fish health and growth. In comparison with terrestrial animal meat, fish lipids are beneficial to human health by reducing the risk of cardiovascular and inflammatory disorders [2, 4, 5]. Fishes store lipids in muscles and liver in contrary to majority of mammals which store lipids in adipose tissues [6, 7] . With increasing demand, population of the fish species in different areas of the world has decreased drastically due to pollution and over fishing. Polluted water from industrial and urban areas of Faisalabad is disposed into the River Chenab which has led to the extinction and decrease in population of different species of the fishes in almost 190 Km length of the River Chenab. The present project is planned to evaluate the effect of pollution on the fatty acid profile of the fish in order to make it unambiguous that fish not only bioaccumulate toxicants in their body but also endow with reduced quality of the meat. There is awful need to reduce environmental pollution so that next generation may enjoy well quality fish meat with high quality lipid profile.
Materials and methods
Bottom feeder Cirrhinus mrigala (Indian major carps) collected from highly polluted areas, less polluted areas and farmed fish were analyzed for the estimation of fatty acids profile.
Procurement of Fish
Fish species were harvested from the River Chenab through its 190 km of length in the District Jhang from Thatta Muhammad Shahh to Trimu Head. This is an area of high pollution because sewage and industrial wastes are disposed into the River Chenab through Chakbandi Drain at this point at latitude 31.570º and longitude 72.534º. Except rainy season only this polluted water flows through the River Chenab up to Trimu Head. Drag nets and gill nets were used to harvest fish from these highly polluted areas of the River. For control fish were harvested upstream from Tatta Muhammmad Shah at the point Thalli comparatively less polluted areas of the River Chenab. To make the results more explicate these fishes were compared to farmed fish devoid of any type of pollution.
Preparation of Fish for Experiment
All the fish specimens were freshened out in running de-chlorinated tap water, thereby, facilitating the emptying and removal of stomach contents. Fish were then, slaughtered and dressed, which consisted of removing visceral organs, followed by meat filleting. Wild and farmed fish species were analyzed fresh each time for fatty acid profile.
Water Analysis
Water samples of the River Chenab were taken from areas of fish harvest and analyzed for selected heavy metals and other water quality parameters defined by Environmental protection Agency of Pakistan. Seven Surface, column and bottom water samples of about 1.5 liter (each) were collected in polypropylene bottles from each site and preserved in 5 ml of 55% HNO 3 /L of water to prevent metal adsorption on the inner surface of the container and stored at 4
• C before their analyses defined by Boyed (1981) [8] . Metals analyzed were tin (Sb), chromium (Cr), lead (Pb), Zinc (Zn), manganese (Mn), cupper (Cu), cadmium (Cd), and mercury (Hg). Concentration of each metal was detected by using heavy metal kits (Merck Germany) and by using Hitachi polarized Zeeman Atomic Absorption Spectrophotometer AAS, 2000 series. Fatty Acid analysis Lipids were extracted according to Folch et al. [9] , as modified by Bell et al. [10] by further improvement of unit by execution of Soxlet unit into Licon Nicolson concurrent distillation unit for rapid extraction. Seven fish specimen were used and fresh fish flesh tissues from each fish in replica of seven were oven dried and ground to made powder. Total lipids (oils and fats) were extracted by using soxhlet apparatus by n-Hexane heated at 65°C. Extracted lipids were converted to fatty acid (FA) methyl esters by methanolic sulfuric acid through esterification process and after treating with ether samples were injected into the Gas Chromatograph. Chromatograms produced by each sample gave the retention time of each fatty acid (Fatty acid methyl esters (FAMEs)) were compared to the chromatogram of standard (mixture of pure FAMEs). Fatty acids were determined by gas-liquid chromatography, by using Flame Ionization detector according procedure defined by Kiessling et al. [6] . Statistical analysis Different Procedure of Statistical Analysis System ANOVA by Minitab packages [11] was used to analyze the data. Results are presented as means and standard errors (SE) of physicochemical parameters and fatty acids in each category. Means of fatty acid profiles were segregated according to the RyanEinot-Gabriel-Welch Multiple Range Test (REGWq). Data subjected to other tests by using SPSS program version 10.0 to perform the analysis.
Results and discussion
Water analysis clearly showed significant change in the water quality of the River Chenab after receiving this drain. All water quality parameters were found far above than WHO permissible limits ( Fig. 1 ; Table-1) . The data shown for individual fatty acid of total lipids are limited to, fish flesh of two category habitats. One from highly polluted areas, where industrial and domestic wasters are disposed into the River Chenab through chakbandi drain and other from comparatively less polluted areas of the River Chenab upstream before the disposal of this drain to river. These two categories were compared to farmed fish. Comparison of above mentioned two categories provided clear evidence for domino effects that this environment has developed into very toxic habitat not suitable for the growth of fish to produce high quality meat. Higher concentrations of heavy metals in the water not only bioaccumulate in the fish body but also get in the way of metabolism hence reducing the quality of the fish [12] . Fish from highly polluted locale showed less number of fatty acids identified and more saturated fatty acids in their meat (Fig. 2 ) as compared to fish from less polluted areas. Here it is important to point out that Cirrhinus mrigala showed non-significant differences in the amount of saturated and unsaturated fatty acids from both wild categories indicating its higher sensitivity for pollution. This is due to the fact that pollution sediment with the passage of time [13] in the bottom and Cirrhinus mrigala is bottom feeder fish having maximum exposure to the pollution. C12:0, C20:0, C16:1(n-7), C16:1(n-9), C18:1(n-9), C20:1(n-9), C18:2(n-6), C18:4(n-3), C22:4(n-6), C20:5(n-3), C22:4(n-6) and C22:5(n-3) fatty acids were missing in fish collected from the highly polluted habitat (Table-2 ). Loss of these beneficial fatty acids could not be compensated when majority of the diet comprises of fish meat. Cirrhinus mrigala, although widely cultured in the ponds but this fish species have least consumer preference in the vicinity of the River Chenab even from less polluted areas of the river due to the texture and aroma. Fish having high saturates accompanied with contaminants in the body requires more energy to perform daily activities especially during locomotion in struggle of food [7] as in our case Cirrhinus mrigala showed higher concentration of saturated fatty acids ( Correlation coefficient matrix (significance at 5% probability) for unsaturated fatty acids of omega series and some water quality parameters along with selected heavy metals is shown in Table- 3. It could be concluded from the present study that unhealthy habitats not only escort toxicant bioaccumulation in the fish tissues but also results in devastation of essential fatty acids. Prefer farmed fish or fish from entirely unpolluted environments when major concern is the need of unsaturated fatty acids of omega series. Reject fish even from mildly polluted areas with emphasis on conservative management of the water bodies. Peoples consuming fish for omega series of unsaturated fatty acids must ensure from where fish were harvested, as it may be deficient in these fatty acids.
